An approach was presented for synthesis of semiconducting single-walled carbon nanotubes (SWNTs) by sulfur (S) doping with the method of graphite arc discharge. Raman spectroscopy, UV-vis-NIR absorption spectroscopy and electronic properties measurements indicated the semconducting properties of the SWNTs samples. Simulant calculation indicated that S doping could induce convertion of metallic SWNTs into semiconducting ones. This strategy may pave a way for the direct synthesis of pure semiconducting SWNTs. Depending on their diameter and chirality, SWNTs can exhibit either metallic or semiconducting behavior. However, the chirality of nanotubes can not be controlled normally until now S-doped SWNTs were synthesized by arc discharge between two graphite electrodes in hydrogen atmosphere. The graphite electrodes were graphite rods of ~6 mm in diameter and made with high purity graphite, iron (5 at%) and S (0.1-2.0 at%).
Over the past decades, single-walled carbon nanotubes (SWNTs) used as building blocks of nanoscale electronic devices have attracted great attention due to their quasi one-dimensional structure and unique properties [1] [2] [3] .
Depending on their diameter and chirality, SWNTs can exhibit either metallic or semiconducting behavior. However, the chirality of nanotubes can not be controlled normally until now [4] . How to obtain purely semiconducting SWNTs (semiSWNTs) becomes one of the major obstacles to the widespread applications of SWNTs for high performance electronics [5] .
Several separation approaches for the enrichment of one certain electronic type of SWNTs have been developed, such as electrical breakdown [6] [7] [8] [9] , ultracentrifugation [10] , selective plasma etching [5] , electrophoresis [12] and selective chemical functionalization [6] . But the problem is that the posttreatments processes are tedious beyond controlled and often have the disadvantage of damaging or contaminating SWNTs samples [7, 8] . Recently, preferential growth of Semi-SWNTs by chemical vapor deposition (CVD) methods by boron/nitrogen co-doping was reported to produce high percentage of Semi-SWNTs or a specific chirality distribution SWNTs [10] [11] [12] [13] . These pioneering studies indicate the possibility for selective synthesis of Semi-SWNTs by heterodoping methode.
S contained compound has often been used as an additive in the synthesis of CNTs [14] for increasing the yield of SWNTs or DWNTs. Even, Denis et al [15] reported S doping could modify the electronic structure of the SWNTs by using first-principles calculations. Recently, we tested a technique for the synthesis of SWNTs by graphite arc discharge in hydrogen with S doping.
The as-synthesized S-doped SWNTs showed purely semiconducting. Theory calculations elucidate that the metallic chirality SWNTs can be converted into semiconductors by proper S concentrations doping into the tube wall structure.
S-doped SWNTs were synthesized by arc discharge between two graphite electrodes in hydrogen atmosphere. The graphite electrodes were graphite rods of ~6 mm in diameter and made with high purity graphite, iron (5 at%) and S (0.1-2.0 at%). semiconducting nanotubes [16] [17] [18] . As-synthesized SWNTs samples were sonicated in ethanol for 10 min, and then the suspensions were dropped on glass slides and dried in air. Figure 3 shows the meseaured Raman spectra in RBM region.
The intensities of semiconducting S33 (514 nm excitation) and S22 (633 nm excitation) from as-synthesized S-doped SWNTs increase, whereas the intensities of the peak attributed to metallic SWNTs were disappear.
For better understanding the S-doping effects into metallic SWNT structure, calculations are carried out with the density functional theory implemented provided by Dmol 3 package [19] . 
